Sternal fractures cause considerable pain, and a proportion of patients require admission for analgesia. Local anaesthetic techniques have been used to reduce the pain from chest wall injuries and may reduce complications from these injuries. The use of a local anaesthetic delivered via a sternal catheter over a fractured sternum has been described in a patient whose pain was inadequately controlled with opiates. This technique was recently offered to patients in the emergency department at the Royal Devon and Exeter Hospital, Exeter, UK, and the experiences of patients and doctors are reported. Findings from this first case series suggest that the technique seems to be effective, well tolerated and acceptable to patients. S ternal fractures are painful injuries, 1 most commonly resulting from road traffic accidents. 2 Their incidence has increased since seat belt legislation was introduced, 3 and presentations may further increase in a growing population of elderly but active people.
Many patients are seen in the emergency department and can be safely discharged with simple analgesia, but a proportion of patients require admission for analgesia or observation. 4 Control of pain is important for adequate ventilation, effective cough and chest physiotherapy, and for patient comfort. Regional local anaesthetic techniques, such as epidural anaesthesia and intercostal nerve blocks used in the management of chest wall injuries, improve ventilation 5 and may reduce the risk of pneumonia. 6 Direct local anaesthetic infiltration is well recognised as a means to control pain from fractures. ''Haematoma blocks'' have been used effectively for wrist fractures for many years, with very few complications, 7 and indwelling ''epidural'' catheters have been used to deliver bupivacaine over iatrogenic (eg, iliac crest bone harvest) fractures 8 and sternotomy wounds, 9 with good effect. A similar technique was recently described in a patient with a sternal fracture whose pain could not be adequately controlled with opiates. 10 11 This technique has been used in the Department of Emergency Medicine, Royal Devon and Exeter Hospital, Exeter, Devon, UK, which sees approximately 30 new patients with sternal fractures every year. We report the first 10 patients in our department in whom a sternal catheter was used, and the patients' experience and satisfaction with this new method for analgesia.
METHOD

The technique
The technique as previously described by Duncan et al 11 makes use of a standard epidural catheter set (fig 1; 16G Epidural minipack, System 1, Portex, Smith-Medical, Hythe, Kent, UK) to introduce a catheter over the sternal fracture site. After skin preparation, the overlying skin is anaesthetised with a few millilitres of lignocaine. Under strict aseptic conditions, the Tuoy needle is introduced at 45˚to the skin, 2-3 cm below the level of the fracture, and advanced gently until it reaches the periosteum of the sternum. The catheter is then fed via the Tuoy needle to lie across the fracture site, aiming to advance the catheter 5-6 cm from the tip of the needle (15 cm mark at the needle hub) before securing it in place.
Vascular cannulae can be used, 10 but the epidural catheter has the advantage of multiple perforations to spread the anaesthetic over the fracture site, an antimicrobial filter and a means to tunnel the catheter laterally to take the entry site of the line away from the fracture.
After aspiration to exclude intravenous placement, 10-20 ml 0.5% levobupivicaine (1-2 mg/kg maximum dose) is injected via an antimicrobial filter in the emergency department before admission and 10 ml 0.5% levobupivicaine every 4-6 h on the ward thereafter. A protocol for insertion and use of the sternal catheter is in use.
Patients and follow-up
Patients admitted to the emergency department with acute sternal fractures, in whom pain at the fracture site was not adequately controlled with initial intravenous morphine boluses and simple oral analgesics, were offered sternal catheters. All catheter insertions were carried out in the emergency department by emergency physicians or a consultant anaesthetist (PAMI), as described above. Patients otherwise received routine ward care, including regular paracetamol and non-steroidal anti-inflammatory drugs (if tolerant) and parenteral opiate analgesics as required.
Patients were followed up on the ward by members of the pain team, and after discharge by means of a postal patient satisfaction questionnaire after ethical approval and patient consent. Hospital notes of all patients were reviewed to assess efficacy and to check for any complications.
RESULTS
Review of notes
Notes were available for all patients and table 1 shows the details. Ten patients were recruited over 1 year and were aged 21-88 (mean 52.6) years. People who wore seat belts in motor vehicle accidents accounted for 60% of the cases; six patients had isolated sternal fractures, for whom control of pain was the main reason for admission. Mean (range) duration of admission and catheter placement was 8 (3-16) and 5.3 (2-8) days, respectively. Pain scores recorded in the trauma chart showed a mean initial pain score of 8.5 (6) (7) (8) (9) (10) , which reduced to 2.9 (1-5) after initial analgesia, sternal catheter insertion and an initial bolus injection of levobupivicaine. In many cases, the nursing, pain team and physiotherapy notes gave supporting evidence for the efficacy of subsequent boluses of levobupivicaine allowing effective physiotherapy and cough; however, formal pain scores were not routinely recorded outside the emergency department.
Only two of the six patients with isolated sternal fractures required further intravenous morphine, although morphine was required in three of the four patients with other injuries.
No episodes of infection at catheter site, local anaesthetic toxicity or other major complications from the sternal catheters were recorded.
Questionnaire
A postal questionnaire (available on request) was sent out to all 10 patients after their discharge. The response rate was 100%, although one patient (number 4) had dementia and was unable to recall having a catheter or being admitted to hospital.
Of the remaining nine cases, 8 patients (89%) reported that the sternal catheter had given good or excellent pain relief, despite finding their fracture initially very painful (fig 2) ; 7 patients (78%) reported being able to breathe and move more easily after the injections of local anaesthetic (fig 3) ; and most patients (67%) found this to be better than all other forms they were given for analgesia.
One patient found insertion and removal of the catheter painful. Another patient recalled transient tingling at the fracture site, but no other problems were reported. All but one patient (who was indifferent) were satisfied or very satisfied with this form for analgesia, and several very positive comments were received (fig 4) . 
Moderate 0%
Excellent 56%
Poor 11% Good 33% Figure 2 What pain relief did the injections of local anaesthetic give you?
Yes No Don't know 11% 11% 78% Figure 3 Did the local anaesthetic injection help you move and cough more easily?
DISCUSSION
Initial pain scores recorded in hospital and in subsequent questionnaire responses confirm that sternal fractures were painful injuries in this group of patients. However, most patients reported that the use of levobupivicaine via a sternal catheter gave effective pain relief that allowed them to cough and move more easily. This effect was reported despite the initial use of parenteral opiate and, furthermore, more than two thirds of the patients thought that levobupivicaine was superior to other forms of analgesics (including morphine).
Although retrospective patient opinions are open to recall and expectation bias, follow-up of ward notes further supports the analgesic efficacy of this technique. However, the extent to which other analgesics contributed to the reduction in recorded pain scores cannot be determined in this non-trial setting.
Although no major adverse events were recorded in this small case series, the infiltration of local anaesthetic via an indwelling catheter over a fracture site has several potential risks. The introduction of infection is a feared complication, and strict asepsis must be adhered to. As with all local anesthetic procedures, the risk of toxicity must also be considered, and the expertise and equipment made available to recognise and treat it.
Despite these potential limitations, the technique seemed to be quick, effective, easy to learn and satisfactory to most patients. Its use in patients whose pain is difficult to control may reduce the risks associated with high-dose intravenous opiate use. Sternal fractures are more common in frail elderly patients. 12 These patients are particularly at risk of respiratory compromise from both chest wall injuries and opiate analgesics, and so may benefit most from this technique of administering a local anaesthetic. The presence of other injuries requiring opiate analgesics would, however, reduce this potential benefit. Large, well-designed trials would be required to adequately assess the efficacy and safety of this technique. However, recruiting sufficient numbers of patients in formal studies will be difficult in a single centre as most patients with uncomplicated, isolated sternal fractures can be managed conservatively, without admission to hospital.
CONCLUSION
For patients with sternal fractures whose pain cannot be adequately controlled with routine analgesics, our experience with these first 10 patients suggests that this novel technique of local anaesthetic infiltration seems to be effective, satisfactory to patients and a potential alternative to frequent opiate analgesics, and is worthy of further research. 
